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(54) [Title of the Invention] PRINTER CONTROL DEVICE AND 
METHOD OF SAVING POWER FOR PRINTER 

(57) [Abstract] 

The state of a printer can be monitored by use of the 
smallest possible power consumption during a power- saving 
mode. The power-saving is realized, while the operability 
and the reliability can be enhanced. 
[Object] 

[Solving Means] The printer control device 10 of this 
embodiment comprises an interface portion 2 for transmitting 
to/receiving from an upper level device a command and data, 
an overall control portion 1 for converting the whole of a 
printer 10 to one of an electric power saving mode and an 
ordinary mode, a state monitoring portion 4 for grasping the 
state of each part of the printer 10, and a return 
processing portion 3 for returning the electric power supply 
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to the interface portion 2 and the state monitoring portion 
4 every constant time-period during the power saving mode. 
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[Claims] 

[Claim 1] A printer control device comprising an interface 
portion for transmitting to/receiving from an upper level 
device a command and data, an overall control portion for 
converting the whole of a printer to one of an electric 
power saving mode and an ordinary mode, and a return 
processing portion for returning the electric power supply 
to the interface portion every constant time-period during 
the power saving mode. 

[Claim 2] A printer control device comprising a state 
monitoring portion for grasping the state of each part of a 
printer, an overall control portion for converting the whole 
of the printer to one of an electric power saving mode and 
an ordinary mode, and a return processing portion for 
returning the electric power supply to the state monitoring 
portion every constant time-period during the power saving 
mode . 

[Claim 3] A printer control device comprising an interface 
portion for transmitting to /receiving from an upper level 
device a command and data, an overall control portion for 
converting the whole of a printer to of an electric power 
saving mode and an ordinary mode, a state monitoring portion 
for grasping the state of each part of the printer and a 
return processing portion for returning the electric power 
supply to the interface portion and the state monitoring 
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portion every constant time-period during the power saving 
mode . 

[Claim 4] A printer control device comprising an overall 
control portion for converting the whole of a printer to one 
of an electric power saving mode and an ordinary mode, and a 
state monitoring portion for receiving an interrupt signal 
during the electric power saving mode. 

[Claim 5] A method of saving electric power for a printer 
comprising returning the power supply to an interface 
portion every constant time-period during an electric power 
saving mode, so that a command or data is transmitted 
to/received from an upper level device through the interface 
portion. 

[Claim 6] A method of saving electric power for a printer 
comprising returning the power supply to a state monitoring 
portion every constant time-period during an electric power 
saving mode, so that the state of each part of a printer is 
grasped via the state monitoring portion. 

[Claim 7] A method of saving electric power for a printer 
comprising returning the power supply to an interface 
portion and a state monitoring portion every constant time- 
period during an electric power saving mode, so that a 
command and data is transmitted to/received from an upper 
level device through the interface portion, and the state of 
each part of the printer is grasped through the state 
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monitoring portion. 

[Claim 8] A method of saving electric power comprising 
receiving an interrupt signal via a state monitoring potion 
while the power-supply to a state monitoring portion is 
continued all the time an electric power saving mode is 
carried out . 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a method of saving electric power and a printer 
control device using the method. 

[0002] 

[Description of the Related Art] A printer, when printing 
is not carried out for a long time with an electric source 
being on, also consumes a considerable amount of electric 
power to maintain the stand-by state. Thus, in recent years, 
such a power saving mode as described below is added to 
printers. That is, according to the power saving mode, if 
the printing is not carried out for more than a set time- 
period, the consumption power is automatically adjusted to a 
predetermined amount or smaller for saving of the power. 
[0003] 

[Problems to be Solved by the Invention] However, the 
conventional power saving mode for printers has the 
following problems. 
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[0004] A first problem is as follows. That is, referring 
to a request for a state-monitoring status transmitted from 
a network or computer connected to a printer, stored 
information is returned. Thus, the newest state thereof can 
not be acknowledged. The reason lies in that the grasp of 
the state in the printer stops while the power saving mode 
is carried out, i.e., the newest state can not be grasped. 
[0005] A second problem is as follows. That is, canceling 
the power saving mode is made only by an operation- 
instruction contained in data transmitted through an 
interface portion, and thus, the return from an event self- 
generating in the printer, the acknowledgement of a change 
in the state to the connected network or computer, the 
processing of a generated abnormality, and so forth can not 
be executed. The reason lies in that the grasp of the state 
in the printer stops while the power saving mode is carried 
out. Thus, the above-mentioned processes can not be 
executed. 

[0006] Briefly, all of the functions stop while the power 
saving mode is carried out. The return is decided by 
operation via an operating panel or the reception of data. 
Therefore, problems occur in that the printer can not 
respond to communication from an upper level device, or 
correct information can not be transmitted to the upper- 
level device. Moreover, since the return from various 
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events occurring in the printer can not be made, problems 
occur in the operability and the enhancement of the 
reliability of the whole system. 
[0007] 

[Object of the Invention] Accordingly, it is an object of 
the present invention to provide a printer control device 
and a method of saving electric power, by which it is 
possible to monitor the state of a printer at the smallest 
possible power consumption even during a power saving mode, 
so that the power-saving can be realized, while the 
operability and the reliability are enhanced. 
[0008] 

[Means for Solving the Problems] 

[0008] The printer control device defined in Claim 1 
comprises an interface portion for transmitting to/receiving 
from an upper level device a command and data, an overall 
control portion for converting the whole of a printer to one 
of an electric power saving mode and an ordinary mode, and a 
return processing portion for returning the electric power 
supply to the interface portion every constant time-period 
during the power saving mode. 

[0009] Thereby, even if a command is transmitted from a 
network or a computer for the power saving mode, the device 
can correspond to this transmission. This operation exerts 
an influence over the power saving effect to a very slight 
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degree, since the operation is intermittently made for the 
power saving mode. 

[0010] The printer control device defined in Claim 2 
comprises a state monitoring portion for grasping the state 
of each part of a printer, an overall control portion for 
converting the whole of a printer to one of an electric 
power saving mode and an ordinary mode, and a return 
processing portion for returning the electric power supply 
to the state monitoring portion every constant time-period 
during the power saving mode. 

[0011] Thereby, the state of each part of the printer can 
be grasped even during the power saving mode, so that the 
device can correspond to an abnormality occurring in the 
printer. This operation exerts an influence over the power 
saving effect to a very slight degree, since the operation 
is intermittently made for the power saving mode. 
[0012] The printer control device defined in Claim 3 is a 
combination of the printer control device defined in Claim 1 
with that defined in Claim 2, and thus, comprises an 
interface portion for transmitting to/receiving from an 
upper level device a command and data, a state monitoring 
portion for grasping the state of each part of the printer, 
an overall control portion for converting the whole of a 
printer to one of an electric power saving mode and an 
ordinary mode, and a return processing portion for returning 
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the electric power supply to the interface portion and the 
state monitoring portion every constant time-period during 
the power saving mode. 

[0013] The printer control device defined in Claim 4 
comprises an overall control portion for converting the 
whole of a printer to one of an electric power saving mode 
and an ordinary mode, and a state monitoring portion for 
receiving an interrupt signal during the electric power 
saving mode. 

[0014] Thereby, the device can correspond to, e.g., the 
reception of data, operation via an operating panel, the 
generation of an interrupt factor by a printer engine and 
the state monitoring portion, and so forth during the power 
saving mode. This operation exerts an influence over the 
power saving effect to a very slight degree, since the 
operation can be made with the power consumption of the 
state monitoring portion, that is, with the smallest 
possible power consumption. 

[0015] The method of saving electric power for a printer 
defined in Claim 5 is used in the printer control device 
defined in Claim 1, and comprises returning the power supply 
to an interface portion every constant time-period during an 
electric power saving mode, so that a command or data is 
transmitted to/received from an upper level device through 
the interface portion. 
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[0016] The method of saving electric power for a printer 
defined in Claim 6 is used in the printer control device 
defined in Claim 2, and comprises returning the power supply 
to a state monitoring portion every constant time-period 
during an electric power saving mode, so that the state of 
each part of the printer is grasped via the state monitoring 
portion. 

[0017] The method of saving electric power for a printer 
defined in Claim 7 is used in the printer control device 
defined in Claim 3, and comprises returning the power supply 
to an interface portion and a state monitoring portion every 
constant time-period during an electric power saving mode, 
so that a command or data is transmitted to/received from an 
upper level device through the interface portion, and the 
state of each part of a printer is grasped through the state 
monitoring portion. 

[0018] The method of saving electric power for a printer 
defined in Claim 8 is used in the printer control device 
defined in Claim 4, and comprises continuing the power 
supply to a state monitoring portion all the time an 
electric power saving mode is carried out, and receiving an 
interrupt signal via the state monitoring potion. 

[0019] In other words, a printer using the printer control 
device of the present invention comprises the interface 
portion for receiving print -data and a command via an 
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interface portion, an analyzing portion for generating 
image-data based on the print-data and the command received 
via the interface portion, a printing portion for 
controlling the operation of printing on a paper sheet made 
by a printer engine, based on the image-data generated by 
the analyzing portion, the overall control portion for 
controlling each control -portion, the overall control 
portion being converted to the power saving mode and 
stopping with the fewest possible functions thereof being 
left while the printing-operation is not executed, and the 
return-processing portion. The return-processing portion 
comprises a timer or interrupt monitoring portion which 
exists as a portion having the fewest possible functions, a 
memory auto-refresh mechanism, a power return mechanism 
which returns the power- supply due to an interrupt made by 
the timer or other events, and so forth. After the power 
supply is returned, the state of the device is grasped by 
use of the fewest possible functions required for grasping 
the state, response to status acquiring communication is 
made, error-processing is carried out when an error 
generates, if necessary, and it is determined whether the 
printer is converted to the ordinary mode, or the power 
saving mode is continued, depending on the existence of a 
generated event requiring the power supply to the whole of 
the printer. 
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[0020] Thereby, the state of the inside of the printer is 
grasped by the return processing portion activated by the 
timer or an interrupt, and the state monitoring portion 
operating after the returning, with the smallest possible 
power consumption. Thus, the status acknowledgement to the 
upper- level device and the determination of whether the 
printer is converted to the ordinary mode or not are carried 
out . 

[0021] Briefly, in the printer control device of the 
present invention, the state monitoring function acts even 
during the power saving mode. The state monitoring process 
is activated in the power- saving mode every constant cycle 
or by an event of state-change. Thus, it is determined 
whether the conversion to the ordinary mode is necessary or 
not, whether an error occurs in the printer or not, and so 
forth. Thus, an appropriate process is carried out. 
[0022] 

[Embodiments] Hereinafter, an embodiment of the printer 
control device of the present invention will be described 
with reference to the drawings. The method of saving 
electric power of the present invention is used in the 
printer control device of the present invention. Thus, the 
description of this embodiment is applied to both of them. 
[0023] Fig. 1 is a block diagram showing an embodiment of 
the printer control device of the present invention. 
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Hereinafter, the description will be made with reference to 
this drawing. 

[0024] A printer control device 10 of this embodiment 
comprises an interface portion 2 for transmitting/receiving 
a command or data with respect to an upper level device, a 
state -monitoring portion 4 for grasping each portion of the 
printer control device 10, an overall control portion 1 for 
converting the whole printer 10 to one of a power-saving 
mode and an ordinary mode, and a return-processing portion 3. 
In particular, The printer control device 9 comprises the 
overall control portion 1 for controlling the activation and 
stop of the whole printer 10 and the overall processes 
ranging from the reception of data to printing, the 
interface portion 2 for communicating with a host computer 
(not shown) and for controlling the reception of print-data 
and the status-communication, the return-processing portion 
3 having the fewest possible function required for the 
return from the power saving mode to carry out the return- 
process, and the state-monitoring portion 4 for grasping the 
state of the printer and providing conditions in response to 
inquiry from each module. 

[0025] The printer 10 comprises the printer control device 
10, an analyzing portion 5 for analyzing print -data received 
from the upper level device or by analyzing data transmitted 
from a scanner 8 to generate image-data, a printing portion 
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6 which receives image -data generated in the analyzing 
portion 5, and controlling the print-output while 
controlling an engine (printer engine) 7, the engine 7 for 
printing on a paper sheet and having a special power- saving 
mode for detecting a change in the inside state by using the 
minimum of electric power, and the scanner portion, 8 for 
scanning to read an image and generate scan- data and having 
an special power saving mode for detecting a change in the 
inside state using the minimum of electric power. 
[0026] Fig. 2 is a block diagram showing the interface 
portion 2, the state -monitoring portion 4, and the return- 
processing portion 3, Hereinafter, the description will be 
made with reference to Figs. 1 and 2. 

[0027] As shown in Fig. 2 [1] , the interface portion 2 
comprises a communication device 21, a logical stack 
processing portion 22, a data-type determining portion 23, 
and so forth. The communication device 21 is a hardware 
circuit for transmitting data to the printer 10. In the 
case where the connection to a network (LAN) , the hardware 
circuit is, e.g., Ethernet. In the case of the one-on-one 
connection to a host computer, the hardware circuit is 
Centronics, RS232C, or the like. The physical stack 
processing portion 22 is a logical circuit for processing a 
header (packet) for data-communication. In the case of the 
connection to the network, the logical circuit carries out, 
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e.g., TCP/IP. In the case of the one-on-one connection to 
the host computer, the logical circuit carries out a header 
process which is especially prepared by a maker. The data- 
type determining portion 23 is a logical circuit for 
determining the type of the main portion of data from which 
the header (packet) is removed. That is, the logical 
circuit determines print-data as a printing-object, command 
data for acquiring the state of the printer 10, command data 
for setting the printer 10, and so forth. 

[0028] As shown in Fig. 2 [2], the return-processing portion 
3 comprises a timer 31 which generates an interrupt after 
the lapse of a specified time-period, a memory auto-refresh 
mechanism 32, a power- supply return mechanism 3 3 for 
returning the power supply due to the interrupt, and so 
forth. The memory auto-refresh mechanism 32 refreshes a 
volatile memory every predetermined cycle in order to retain 
data in the memory. It takes time of from several seconds 
to several tens of seconds to carry out this process, 
depending on the capacity of a mounted memory. If the 
content of the memory is cancelled while the power saving 
mode is carried out, the above-mentioned time will be 
required when the return is carried out. Thus, the memory 
refreshing is also carried out during the power saving mode. 
Thus, the time-period required for the return-processing is 
considerably shortened. The time-period required for the 
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return-processing means the time-period ranging from the 
time when the return is made to the time when the printing 
is enabled, or the time-period ranging from the time when 
the return is made to the time when the response to inquiry 
about the state of the printer 10 after the return is 
enabled. The power- supply return mechanism 3 3 determines 
whether the consumption power is increased from that 
consumed in the power- saving mode in which the power 
consumption is suppressed, and the state of the printer is 
maintained with the fewest possible circuits, so that the 
number of usable circuits is increased, or not, and also 
executes the determined process . 

[0029] As shown in Fig. 2 [3], the state -monitoring portion 
4 comprises an engine-monitoring portion 41, a scanner- 
monitoring portion 42, an interface-monitoring portion 43, 
and so forth. 

[0030] Figs. 3 to 7 are flowcharts showing the operation of 
the printer control device 9. Hereinafter, the operation is 
described with reference to Figs. 1 to 7 . 
[0031] In the printer 10, the generation of print-data 
which is received through the interface portion 2, or the 
generation of print-data which is formed by scanning in the 
scanner portion 8 is acknowledged to the overall control 
portion 1. Then, the overall control portion 1 activates 
the analyzing portion 5, and instructs it to acquire the 
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print-data and generate an image. The instructed analyzing 
portion 5 receives the print-data, analyzes to generate 
image data, and acknowledges the generation to the overall 
control portion 1. The overall control portion 1, after it 
confirms the generation of the image data, activates the 
printing portion 6, and instructs it to acquire the image 
data from the analyzing portion 5 and print the image data. 
The instructed printing portion 6 acquires the image from 
the analyzing portion 5, activates the engine 7, and thus, 
carries out the printing. 

[0032] Hereinafter, the conversion of the printer 10 to the 
power saving mode will be described mainly with reference to 
Fig. 3. 

[0033] The overall control portion 1 checks the lapse of 
time after the last printing (steps 101 and 104), the state 
of data arriving at the interface portion 2 (steps 102 and 
105), and the condition of the state-change detection in the 
state -monitoring portion 4 (steps 103 and 106) . The overall 
control portion 1, if it determines that the printer 10 can 
be converted to the power- saving mode, causes the engine 7 
and the scanner 8 (step 107), and the analyzing portion 5 
and the printing portion 6 (step 108) to stop, respectively. 
Furthermore, the overall control portion 1 activates the 
stop-process by the return-processing portion 3 (step 109) , 
and thus, the overall control portion 1 itself is converted 
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to the stop-state (step 110) . 

[0034] Hereinafter, the stop-process by the return- 
processing portion 3 will be described mainly with reference 
to Fig. 4 . 

[0035] If it is determined that the power-saving mode is 
continued in the activation by the overall control portion 1 
or the return-process, the return-processing portion 3 
executes the stop-process. The stop-process means that the 
modules managed by the return-processing portion 3 are 
converted to the power-saving mode. The auto-refresh 
mechanism 32 is activated (step 111) via the return 
processing portion 3. A predetermined time-period is set, 
and the timer 31 is started (step 112). Moreover, the 
power- supply return mechanism 33 stops, the power- supply to 
the interface portion 2 excluding the communication device 
21, the state -monitoring portion 7 and the return-processing 
portion 3. Thus, the printer is converted to the power 
saving mode (step 113) . 

[0036] Hereinafter, the return-process by the return- 
processing portion 3 will be described mainly with reference 
to Fig. 5. 

[0037] The timer 31, after the specified time-period, 
generates an interrupt (step 121) after the lapse of a 
predetermined time-period. Then, the power-supply return 
mechanism 33 is activated due to the interrupt, and return 
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the power supply to the return-processing portion 3, the 
interface portion 2, and the state monitoring portion 7 
(step 122) . The returned return-processing portion 3 stops 
the operation of the memory auto-refresh mechanism 3 2 (step 
123), and confirms the state in the printer 10. That is, 
the state-monitoring portion 4 confirms whether an event 
requiring the return of the whole printer 10 occurs or not 
(step 124) . If the event exists, the overall control 
portion 1 is activated, i.e., is converted to the ordinary 
mode (step 127) . Subsequently, the interface portion 2 
confirms whether a status-acquiring notice received from the 
upper level device exists or not (step 125) . If the notice 
exists, the return-processing portion 3 acquires the newest 
state through the state -monitoring portion 4, and instructs 
the interface portion 2 to return the status (step 128) . 
Subsequently, the state-monitoring portion 4 confirms 
whether an abnormal event occurs in the printer 10 or not 
(step 126) . If the abnormal event exists, the return 
processing portion 3 instructs the interface portion 2 to 
transmit an error notice to the upper level device (step 
129) . On the other hand, if no changes are detected in the 
state of the interface portion 2 and the state-monitoring 
portion 4, the stop-process by the return-processing portion 
3 is executed again. Thus, the power- saving is continued. 
[0038] "An event requiring the overall return" at step 124 



- 19 - 



means e.g., a process by which the engine 7 is activated, 
accompanying the print-operation. "Status-acquiring notice" 
at step 125 means a command for acquiring the state, output 
from the host computer to the printer 10, e.g., a command 
locally specified between the host computer and the printer 
10, an MIB command used in network monitoring protocol SNMP, 
a state-acquiring command specified by IPP (internet 
printing command protocol), or the like. "Abnormal state" 
at step 125 means the state in which the printer 10 does not 
normally operate, mainly due to the opening of the cover, no 
existence of paper sheets in the hopper, an abnormality the 
engine 7 such as an abnormality in the stacker or the like, 
including the set -state in which the printing by the 
operation via the operation panel is disabled, the incorrect 
connection state of the interface portion, and so forth. 
[003 9] Hereinafter, the return process by the interface 
portion 2 will be described mainly with reference to the 
flowchart of Fig. 6. 

[0040] The interface portion 2 returned to the power supply 
by the power-supply return mechanism 33 confirms the state 
of the communication device 21, and detects whether the 
arrived date exists or not (step 13) . If arrived data 
exists, the data is processed in the logical stack 
processing portion 22, and is fetched (step 132) . The 
fetched data is analyzed in the data- type determining 
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portion 23 (step 133). The newest information on the inside 
of the interface portion 2 is generated (step 134) . The 
interface portion 2 provides information in response to 
inquiry made by the return-processing portion 3 or the 
state-monitoring portion 4. 

[0041] Hereinafter, the return process by the state- 
monitoring portion 4 will be described mainly with reference 
to the flowchart of Fig. 7. 

[0042] The state -monitoring portion 4 returned to the power 
supply by the power- supply return mechanism 33 acquires the 
newest information on the state of the engine 7 in the 
engine monitoring portion 41 (step 141) , acquires the newest 
information on the state of the scanner 8 in the scanner 
monitoring portion 42 (step 142) , and acquires the newest 
information on the state of communication of the interface 
portion 2 with the upper level device in the interface 
portion 2 (step 143) . These information pieces are arranged 
so as to form information on the newest printer state (step 
144) . The state-monitoring portion 4 provides the 
information in response to inquiry made by the return- 
processing portion 3 or the state-monitoring portion 4. 
[0043] The printer 10 may have the following configuration. 
That is, the printer 10 has such an engine 7 and scanner 8, 
as described below. That is, the engine 7 only has a power- 
saving mode in which a change in the inside state of the 
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engine 9 is detected by use of the smallest possible power, 
and if the change in the state is detected, it is 
acknowledged to the state -monitoring portion 4 by using an 
interrupt. The scanner portion 8 only has a power-saving 
mode in which a change in the inside state of the scanner 
portion 9 is detected by use of the smallest possible power, 
and if the change in the state is detected, it is 
acknowledged to the state-monitoring portion 4 by using an 
interrupt. In this case, electric power is continuously 
supplied to the state-monitoring portion 4 although the 
power-saving mode is carried out. 
[0044] 

[Advantages] According to the present invention, the power- 
supply is returned to the interface portion every constant 
time-period, and a command or data is transmitted 
to/received from the upper- level device through the 
interface portion. Thereby, even if a command is 
transmitted from a network or a computer during the power 
saving mode, the device can correspond to this transmission. 
Also, the power-supply is returned to the state monitoring 
portion every predetermined time-period during the power 
saving mode, so that the state of each part of the printer 
is grasped via the state monitoring portion. Thereby, the 
state of each part of the printer can be grasped even during 
the power saving mode, so that the device can correspond to 
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an abnormality occurring in the printer. This operation 
exerts an influence over the power saving effect to a very- 
slight degree, since it is intermittently made during the 
power saving mode. 

[0045] Moreover, according to the present invention, the 
power supply to the state monitoring portion is continued 
all the time the power saving mode is carried out, and an 
interrupt signal is received via the state monitoring 
portion. Thereby, the device can correspond to an interrupt 
request. Moreover, this operation can be made with the 
smallest possible power consumption, which exerts an 
influence over the power saving effect to a slight degree. 
[0046] In other words, as a first effect, the state of the 
inside of the printer can be grasped with the smallest 
possible power consumption even during the power saving mode. 
Thus, status -acknowledgement to a connected network or 
computer can be made, and also, acknowledgement to a user 
can be made by displaying on an operating board. Thus, the 
operating performance and the reliability can be enhanced. 
One of the reasons lies in that the state monitoring mode 
for which the power consumption is lower than that for the 
ordinary mode is provided between the power saving mode and 
the ordinary mode. 

[0047] As a second effect, not only data instruction 
acquired via the interface portion during the power saving 
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mode, but also an event self -occurring inside of the printer 
is grasped. Thereby, converting from the power saving mode 
to the ordinary mode, processing an occurring abnormal event, 
acknowledgement of event - change , and so forth can be made. 
Thus, the operating performance and the reliability can be 
enhanced. One of the reasons lies in that the state 
monitoring mode for which the power consumption is lower 
than that for the ordinary mode is provided between the 
power saving mode and the ordinary mode, and thus, an event 
self -occurring in the printer can be grasped. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a block diagram showing an embodiment of 
the printer control device of the present invention. 
[Fig. 2] Fig. 2 is a block diagram showing an example of 
the configuration of an interface portion, a return-process 
portion, and a state -monitoring portion of the printer 
control device of Fig. 1. Fig. 2[1] shows the interface 
portion. Fig. 2 [2] shows the return-process portion. Fig. 
2 [3] shows the state monitoring portion. 

[Fig. 3] Fig. 3 is a flow diagram showing that the overall 
control portion of the printer control device of Fig. 1 is 
converted to a power- saving mode. 

[Fig. 4] Fig. 4 is a flow diagram showing the stop-process 
by the return-processing portion of the printer control 
device of Fig. 1. 
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[Fig. 5] Fig. 5 is a flow diagram showing the return 
process by the return processing portion of the printer 
control device of Fig. 1. 

[Fig. 6] Fig. 6 is a flow diagram showing the return 
process by the interface portion of the printer control 
device of Fig. 1. 

[Fig. 7] Fig. 7 is a flow diagram showing the return 
process by the state monitoring portion of the printer 
control device of Fig. 1. 
[Reference Numerals] 



1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
21 
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overall control portion 
interface portion 
return-processing portion 
state-monitoring portion 
analyzing portion 
printing portion 
engine 
scanner 

printer control device 
printer 

communication device 

logical stack processing portion 

data- type determining portion 

timer 

memory auto- refresh mechanism 
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33; power-supply return mechanism 

41; engine monitoring portion 

42; scanner monitoring portion 

43; interface monitoring portion 
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FIG. 1 

1. OVERALL CONTROL PORTION 

2. INTERFACE PORTION 

3. RETURN- PROCESSING PORTION 

4. STATE -MONITORING PORTION 

5. ANALYZING PORTION 

6. PRINTING PORTION 

7. ENGINE 

8. SCANNER 

9 PRINTER CONTROL DEVICE 
10. PRINTER 

FIG. 2[1] 

2. INTERFACE PORTION 

21. COMMUNICATION DEVICE 

22. LOGICAL STACK PROCESSING PORTION 

23. DATA- TYPE DETERMINING PORTION 

FIG. 2 [2] 

3. RETURN- PROCESSING PORTION 

31. TIMER 

32. MEMORY AUTO-REFRESH MECHANISM 

33. POWER- SUPPLY RETURN MECHANISM 

FIG. 2 [3] 
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4. STATE -MONITORING PORTION 

41. ENGINE MONITORING PORTION 

42. SCANNER MONITORING PORTION 

43. INTERFACE MONITORING PORTION 

FIG. 3 

PROCESS FOR CONVERTING OVERALL CONTROL PORTION 1 TO POWER- 
SAVING MODE 

101. SPECIFIED TIME-PERIOD FROM LAST PRINTING ELAPSE ? 

1) NO 

2) YES 

104. FINISH PROCESS FOR CONVERTING TO POWER- SAVING MODE 

102. NEW DATA ARRIVED AT INTERFACE PORTION 2 EXIST ? 

3) YES 

4) NO 

105. FINISH PROCESS FOR CONVERTING TO POWER-SAVING MODE 

103. CHANGE OF STATE DETECTED BY STATE -MONITORING PORTION ? 

5) YES 

6) NO 

106. FINISH PROCESS FOR CONVERTING TO POWER-SAVING MODE 

107. CONVERT ENGINE 7 AND SCANNER 8 TO POWER- SAVING MODE 

108. STOP ANALYZING PORTION 5 AND PRINTING PORTION 6 

109. ACTIVATE STOP-PROCESS BY RETURN- PROCESSING PORTION 

110. CONVERT OVERALL CONTROL PORTION TO SELF- STOP STATE 
END 
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FIG. 4 

STOP- PROCESS BY RETURN- PROCESSING PORTION 

111. ACTIVATE MEMORY AUTO-REFRESH MECHANISM 32 IN RETURN- 
PROCESSING PORTION 3 

112. ACTIVATE TIMER 31 VIA RETURN- PROCESSING PORTION 3 

113. STOP ELECTRIC POWER TO POWER-SUPPLY STOP-CAPABLE 
MODULES OF INTERFACE PORTION 2, STATE MONITORING PORTION 7, 
AND RETURN- PROCESSING PORTION 3 VIA POWER- SUPPLY RETURN 
PROCESS 33 

END 

FIG. 5 

RETURN PROCESS BY RETURN- PROCESSING PORTION 3 

121. GENERATE INTERRUPT FROM TIMER 31 

122. RETURN POWER-SUPPLY TO RETURN- PROCESSING PORTION 3, 
INTERFACE PORTION 2, AND STATE MONITORING PORTION 7 VIA 
POWER- SUPPLY RETURN MECHANISM 33 

123. CANCEL MEMORY AUTO -REFRESH MECHANISM 3 2 VIA RETURN - 
PROCESSING PORTION 3 

124 EVENT REQUIRING OVERALL RETURN, CHECKED BY STATE- 
MONITORING PORTION 4, EXIST ? 

1) YES 

2) NO 

125. STATUS ACQUIRING NOTICE, CHECKED BY INTERFACE PORTION 2, 
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EXIST ? 

3) YES 

4) NO 

126. ABNORMAL STATE, CHECKED BY STATE -MONITORING PORTION 4, 
EXIST ? 

5) YES 

6) NO 

7. STOP-PROCESS BY RETURN- PROCESSING PORTION 3 

127. ACTIVATE OVERALL CONTROL PORTION 1 AND CONVERT TO 
ORDINARY MODE 

128. ACQUIRE NEWEST STATE FROM STATE -MONITORING PORTION 4 
AND INSTRUCT INTERFACE PORTION 2 TO RETURN NEWEST STATUS 
12 9. INSTRUCT INTERFACE PORTION 2 TO TRANSMIT ERROR STATUS 

FIG. 6 

RETURN- PROCESS BY INTERFACE PORTION 2 

131. CONFIRM WHETHER DATA ARRIVES AT COMMUNICATION DEVICE 21 
OR NOT. 

132. PROCESS ARRIVED DATA IN LOGICAL STACK PROCESSING 
PORTION 22 TO ACQUIRE DATA 

133. DETERMINE TYPE IN DATA-TYPE DETERMINING PORTION 23 

134. PREPARE LATEST STATE INFORMATION ON INSIDE OF INTERFACE 
PORTION 2 

END 
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FIG. 7 

RETURN- PROCESS BY STATE -MONITORING PORTION 4 

141. MAKE INQUIRY ABOUT STATE- CHANGE OF ENGINE 7 IN ENGINE 
MONITORING PORTION 41 TO ACQUIRE STATE-CHANGE INFORMATION 

142. MAKE INQUIRY ABOUT STATE- CHANGE OF SCANNER 8 IN SCANNER 
MONITORING PORTION 42 TO ACQUIRE STATE -CHANGE INFORMATION 

143. ACQUIRE NEWEST STATE OF INTERFACE PORTION 2 IN 
INTERFACE MONITORING PORTION 43 AND ACQUIRE STATE- CHANGE 
INFORMATION 

144. ANALYZE LATEST STATE INFORMATION ON EACH PROCESSING 
PORTION, AND PREPARE NEWEST INFORMATION ON EVENT OCCURRING 
IN DEVICE 

END 
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